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(54) OFDM TRANSMITTER AND OFDM RECEIVER 

(57)Abstract: 

PURPOSE: To prevent the influence from another 
communication by suppressing the peak of an OFDM 
(orthogonal frequency division multiplex) wave to be 
modulated and to make the dynamic range of a circuit 
small. 

CONSTITUTION: An OFDM transmitter 55 performs an 
amplitude limit of the OFDH wave to be modulated from 
a reverse FET circuit 8 by a limitter 48. Thus, the 
adverse influence onto another communication in a 
transmission line can be prevented. In an OFDM receiver 
56, the envelopes that A/D converters 33 and 34 output 
are detected by an envelope detection circuit 50 and a 
disappearing decision circuit 51 decides a modulation 
symbol having a peak from the comparision with a 
prescribed ampltitude level. In an error correction 
decoding circuit 49, this decision result is imparted and 
a diappearing error correction is performed for the 
demodulation symbol of the modulation symbol having 
the peak. Even when the dynamic ranges of the A/D 
converters 33 and 34 are made small, the demodulation 
symbol of the modulation symbol having the peak can be 
reproduced without a mistake. 
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t^So itt, mam^mi^m (wt, ofdm 

(orthogonal frequency division multiplex i;(/>-5) 
SS8«\ (NHK£gfi\ VIEWftgl 9 9 3^5^ 
^ P-16) tzmM£tlX^Z>£olZ s 
m =r A 1 43 1 > T P^S h & 5 {SkISS© v;^; 1* S© 

t^So OFDMfllt S^i3iS^-r?)«»©«S^ 

T-&-2>o 

[0003] EI 7 {± OFD MM^«©^I^^^^ h 

[0 0 0 4] 0 7(±N{0©1t;/*^ 'jT£ffl^£OFD 
Mft^MSr^ LT43 !5, U Ttt^PiT'ffi 

a f <£s^^©*$ t s <Dim.<Dmm%izm%.-r & c 
s-it^-v , ;7't*]•^&■r5la^L/^v^^Mf■^©^^.^ 
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tfOFDM^aC*IJ5l^ttfi!i5. EP*>, O 

[0 0 0 6] m8ttd©<td*t^©OFDM^Sfi^ 

[0 0 0 7] !2S-r^t7 r ^^^^-^ttfi?!lx.«QP 
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-9 3^btOFD Mjiff^g 1 ©P t) ST 

IE^ : ^b[HlE&4t:-^xe 3 n?)o PDITIE^ : ^bll8S4tt 

5. 3nc<t5, S«fflJC43H-SR03TiE56«S»i:3S: 




So 
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fcae>«:^«tacauR{b*n&«x s/p (s^jtvu/ 
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[0 0 0 9] O F D MttJm8&ttJRft9to%ffi£ttJ£ 
t*ffii:t5. 33»FFT@ES8*6©I$ffifH^i±D/A 

C#X.6n-5o fiFFTIB8*&fflQ||ffH: 
D/A«g»10CJ:oT7 , ^-nir«9CSaft*nfc«» 

»ni2t^6>nsc mfltssiitt^ayfijggisip&fpiai 

#*BS14C«fc^T9 Ofi#ffi£ttT!iyM&12iC0tt&£ft 
T*t), *JfS12ttQ«lfi^*ifiSESEWb-CIF«^S 

ttflDlf til 5 K <fc ^ T flQff £ BPF16(CctoT W4MPJ 
PM^tlfe»?S^tBll^l7(C-^x e>*lS» ®£lHlBH7tt»» 
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[0 0 1 1] fflft^21*e»®RFfflfttte&B22£4' 
UTOFDM^fligB2©A;bC?23£A££ft?>o d 
©A^RFfg^iitiH824SVB P F25ft/h UTrSHrlEl 
8&26K-£2.e>ft3, ?S-&Ih1S&26«±, HSKRSfi3g275B»*>Br 

/g^* >^;i/cD^gf5^tgtb^* s ^x. e>tu R Fft^fft I 
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ftfc«£** 'J T&AfiZti, I F«^*flSS£tt«[U-r 
^-^y%*> K©Q««^SA/D«ttS34fc:ai*-rS- 
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T- £ 3 O F D M^filSEKKVO F D Mgff £g»£Slt}tir 
[0 0 2 2] [SBiB©ttfiH 

mmitffiVi?%tzv><D^m *»»©»#s i c«s 
o f d M&ft ssbhu a*^-* ftidsnsdB^HH^s 

i:> ssraaiuiEiiiEfflK— **wft©u'vi'"c#Pffibfca 
e^-rs^-^ttiE#-isi:&*iiLfc*©-r*feD> 
m<Dmmm 2c«sofd m$@&bhu B^saRd- 

> * ;u & «ta& > Tjf ;u jroe-j- 5 m&^s t „ z. ©*ij 

&J*«Ufcfc©T?*t>#«l»©»^4C«*OFDM 
Sfi^iBft A*^-*&«*©{I*:7*--v.y hicsg 

&-rs«&©«^£8i3Ngi:, A^ftt^-^ii^ 



S «fc-5 t H&8fflt*©@^£Sl¥g!©fcH;tJ©-5 *>© 1 o£ 

*ss«^®fc*#i<iLfc*,©-7?&'K *«w©as*s 

7t^SOFDM£ff$Sgfci: > BJ*S 6 t tattOO FD 

Manama© ftuiBtt^ji^^t y^sxire&fr e> ©& 

WS/>^;i/S»4ifiSE«iSaR»iiJ#fiesw^g!!i: % BfjfB 

aflt-^s^Si:Sftfliufct»©Tf»*. 

[0 0 2 3] 

urni tt&mcvm&m 1 t*>^T, je^sas^sy^ 

«C:feOTfib©»®Ctt«£#*SCi:*Be±-f S. 
[0 0 2 4] *«^©i»*a2t:*5C%T» A^ftfeffi 

^««tti«^«aft»i y^ffiisi^fs t ct ^> -cass * ft 

:/#m/£© «t t) 4> a§ < &c t <&^m-r 5 CI 
iz x 5 , c ©w^t^js-r s *w-> tr- ^ * 
#-T5*©i: ut£©a^5'>5tf;u£*«&->>*;pfc*l 
5 o m<0 UiE¥«tt«ft*S©*l«IS«3a»6«8fti' 

[0 0 2 5] *»lfl©|||*H4lC*V^T, «»©<g^^ 
SKR^iatttSftCS^asift*®©^*©^*© 

^tctt), ifi3asi«aR»iij^a^ii©»*ii*©K-^ 

[0 0 2 6] *^©S5Rli7t*^Ts tttB^ttiS 

miRmm^mm-rho c©atR««ta-3^-c«^s^ 
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[0 0 2 8] BIHC*JV^Ttt, OFDM§{S^M56tCtt 
O F D M&f8$£B55A> e>© R F {±5* A ^ftt ^ -5 

saE-rs';5^48ftWbTir^si:v^fie*©0FDMa6 

fH^B (E8#fig) ^e»©RFtb*^OFDMSfiSB 
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D MS«£B56tt**$lufc bTffiffl oJtre&So 
[00 2 9] O F D MjMff SB55©A^JS^ 3 fcfc£l£& 
"T^tT^ v^U^-^tfA^tlSo Z.(D\tl ; r—-9 
fcfctfiR tf QPSK KSIXtt QAMgl^ nfcft^-T-fe 
S. Aax-*tt«9CTIE?3^b@»4fc{J«&£*'U 
OITiE^^blHlK4 0:»OHTiE^*ftinbT'f 

•;-^iii»5(ca*-rs. -fv^-y-^ius&sfcfc^- 
-•j-^iiiBi5cDi±i*tt^^7>^7 6{c^e»ns. 

^fc*e>a:v^«t-5t:aJ&<bbTS/P|Eg6|Hii57K:ffi* 
t5. S/PSetftlHlBSTttA^-^OS/— !r>^ftO 
FDMgffl©+t 'J TfttffliTf 3-^7 
t^bT;S*F F T0SS8 
[0 0 3 0] >£FFT|H]S§8fcfc, >£F F Tilt: ioT 
^SOtf^** U TZmmQ AMifC i^T^M b 
T0FDMft^g8«[S»S. dfttitK 10FDM* 
(1 OFDMi^*^) C i^.tt/*t »J 7« 

o^-^^eai^ns. ^©oFDMttsasEttaai® 

I«®^ttD/A««IS9K:^6>*U Qfft 
fi^fcfcD/Ag&iglOt^XfctlSo D/AgggSgg9, 
10(iA±f^nfc O F D MS^ItS7tD^Ifl:^ 

[0031] mmmn, 12, «ms§§i3, ^tasgwa 

§gll, I2tt, **WMtt©*+ UT'Xttifi^W©*^ 'J 
7" i: A^> £ ftfc O F D Mtt$8Rft i: 3 - h C i 

n. S0^gil5{± I , QW©OFDM«^M^©il^ 

[0 0 3 2] ^JISSWC&OTfclu *n»SS15Offi*0: U 
S*48&^bTBPF16£ttf&£ft5 J;-5C&o-£l^ 
So U 5^48tt»n»S15©WASHf*©lSB"e«ll«iJIS 
1-5. B2£^^©tb^tt«fP^?SIS^©«t^M«iT"fe 
S©T% U 5^48tti«Z)JSI«aR^T?»fP'rSlHl«&*fflV^ 
So fi&Jxfcj:, 'J5^48tbTtt> JMWK^'f*-!*©* 
«OB#ttS*iJffl bfc^SJ&fllfiKtfpItlT* S. B P F 16 
ttU 5*48©ffi^£MI§iJ|®L£iL iB^lllE&17av» 

So 

[0 0 3 3] J98B^£18ttffi^^® Jil&ft&tbft 
£rg^BS8l7{C-^ S^I§]SSl7t±K«ai*SRF®^- 
C«||BBcS«lLTBPF19K:a*'r4- BPF19(±RF 
®^SW88WISb-Cii«S20t-^*, lgffi£20tt R F<3 
^S«HiLTHi*«ll!iF21ft"&RFa*fc bTtiJ2>-r3<fc 



[0 0 3 4] £©«fc-5K«Jifc£n&OFDMi8<g§&Hfc: 
(is m t) §TIEf?^b[alSS 4 fc&t^Til 5 BliE^tf Win 

XtlT-Z £fi« bT S/P^[h1SS7 H^x., yi^ 
C ft& Xti?-* ifiMF F T EES 8 £ 

[0 0 3 5] ffiFFT@K8fctA2j7 f -*Sii»FFT«! ( 
«LTOFDM»aSH«&D/A£8l89, lOtm^f 
So OFDM«lfittD/A^9, 10CioT7 

[0036] ^sswc^Tttv y s. ^mse^m 
jRSjgfiffiiJiEb-cBPFiet^s. £ft£j;»K y^ 

[0 0 3 7] 'J 5^48CJ:oTliM»JIE*nfc*^aS«[ 
ttBP F16£ iotWWtlt^ Hflggtg8gl8fi> 
e>©©»»JgtH*K»-3<RF«^K:a«|*n, BPF 
1 mvmmmo $ ^ b X ffi*i«?21 1 ffi^J * n 5 o 

[0 0 3 8] £©«fcoK, #HJ60iJfc:*>OTfcfc, tB^JH 
?2i*»e>©RFU:&fctt;fcS#^fc:-*/*#jt^*ftT 
t>&^©T\ dCRFttS^fciSflbo^+^^cafS 

^b±©Pc3M* s ^b<g¥^^nso fcmmtmtt 
[0039] tz?>z\ 0FDM&$m%L&mmvm\s 

T<^S©T\ mm&X.I&LT b£5jS#&S<, Suilibfc 
OFDMIi#S!©t7^V y7*ifi3tH«*ai 

'J 7-©{ifflA s «(iofe^t(±Ai6ti©tr-<7*^£fe 
-rs©t-fes*\ ccDtf— ^ffiK®«^j«»t»««se 

So 

[0 0 4 0] b*^b, tBlliHIRt:43H-S^>; vtT>^U 
^;i/$r®g|g^-r S C J: C «£ 0 , «IS^^©St^^fil4!) 
T/^^<-TSdi:tfr-^S. ««R<i, QPSK^MSrffl 
l^tOFD M^^ffl^©Sli©e A f - i£±V- 
'J Tfitt! A^-Stbfc^tO^^bS^s +t'J7iNtfl 
0 2 4T-&S*§-£rtCfcfc, SAf-^#^-rS5t^i± 
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[0 0 4 2] g^22^e»A^?23Sr^LTA^^n 

24«iA^JS?23^^ bT XfiZtltzR F{i-5f StiflS bT 
BPF25t-%-x.5„ BPF25(i^0Bff24©ffi;tf£M&J 
PS bTfS^[ElSS26(Cttl^-r 5<, ^gP^Sg|27tt^O^ 

>^;uS3i/g-r5fc»©«a5^tsttJ^s?i^riHiss26{r 

X.olZtt.^X&'O , ?i^rlH)S§26ttA^^tlfcR 
Ffg^-trl Fft^-(3^bTBPF28ttB^-r?.o BP 
F28fct I F{f^£Mi5i||5gbTSIffg§29, 30^(±J^-T 

[0043] ^»^29, 30, m^msmzmumm^ 

ffl§s32fcfc|f£^ 'J T£ 9 0Jg}£*§ bTK&tt©!?^ 
^';7^bT^g|30lC^-^?, o Sl||f§29, 30tt, A^? 

e>tlT, BPF28^e»©IF«^&ifi3S^«UT|B)ffll4 
X{i»S$fl©OFDM«^«^A/D^||33, 34£ 

tb^-rso 

[0 0 4 4] *«ti§29/!)^(Z)OFDMS^«tt^D -y 
<>?i£[H]&§35£*>^-;ie>ft?>o ^D^B£lH]S&35fcfciS 
5>W£* D >y * *M bT A/D £&3§33 
{CttS^-rstfttc, ftfjiftT-AMZbliitlTZo A/D^ 
t&§§33, 34fct^ D y ^B£[H]E§35*>e>©|?£^ D \y ^ 
fflMv H^^tB^T-feSOFDMffi^WMSrT-V 
^;KS9(3^bTFFT[51SS36^m*-rSo * 
KUSWC&OTfct, A/D^mf§33, 34fctOFDM»g 

u>isizm%.£tix^z>o 

[0 0 4 5] F F T1h1S§36{± s AtJ^fitzmmmRVW. 

ti. bT F F T#QiEl<£ff o o C©F F T&Uifc: 
■y-^-fr 'J7-t*fbT|B]W«6HA s ff*3nSo FFTIhISS 
36 A> h © O F D Mgfflfg ^tt P / S ^®SS38!C ^x. <=> 
ft5o P/S^[HlSS38{iOFDM«MI^$:>' , ;T;U 

> 75 39ttSUWb * ftT ^ 5 0 F D Mftflfl ^ £ ? 
5 > 7;U bTTG©^-* £M bT5V >*-'J — 7EIB& 
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